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Supplementary figure legends:

Figure S1:

Schematic model of the CIA pathway in opisthokonts. Dre2 along with the diflavin
reductase Tahl8, form an electron transfer chain with the use of NADPH for Tahl8-
dependent reduction of one of the two Fe/S clusters of Dre2. The nuclear binding
proteins Nbp35 and Cfd1 form a scaffold complex responsible for assembling of transient
bound Fe/S cluster in an early step of the biosynthetic process. In a later stage the Fe/S
clusters are transferred to apo-proteins via Cial and Narl proteins. Lastly, MMS19 and
Cia2 form a complex with Cial and Narl1 that facilitates the transfer of mature clusters to

apo-proteins.

Figure S2:

Identification of functionally important structures in eukaryotic Cial sequences.
Sequence alignment of Cial protein sequences from microbial eukaryotes against the
published structure of the yeast Cialp (3). Cial are WD40 proteins that contain 28 [-
sheet structures highlighted in green. Potential helices are highlighted in pink. We used

the PSIPRED server (1) for the structure prediction of the different proteins.

Figure S3:
Conservation of functionally important residues in Narl sequences from microbial
eukaryotes. Sequence alignment of Narl protein sequences against orthologous proteins

from microbial eukaryotes have demonstrated the presence of a ferredoxin-like domain



(highlighted in blue) along with conserved residues forming an H-cluster domain
(highlighted in yellow). Cysteines (potentially involvement in Fe/S cluster binding) are

marked in red.

Figure S4:

Conservation of functionally important residues in Nbp35 and Cfd1 sequences from
microbial eukaryotes. Sequence alignment of Nbp35 and Cfdl protein sequences
against bacterial and eukaryotic orthologous proteins. The conserved N-terminal
CX13CX2CX5C motif (2) found only in the Nbp35 eukaryotic homologues is
highlighted in blue. The Mrp family signature is indicated in green, the conserved Walker
A motif is highlited in grey, whereas the C-terminal CPXC is highlighted in yellow.
Cysteines (potentially involvement in Fe/S cluster binding) are marked in red. Cfdl

protein sequences are shaded in grey for comparison with the Nbp35 homologues.

Figure SS:

Western blot analyses of the expression of Blastocystis IscS, Narl, Nbp35, SufCB
and Tah18. Western blots demonstrating the cellular localization of the Blastocystis
components of Fe/S cluster biosynthesis. The heterologous anti-yeast Nbp35, Narl and
Tah18 antisera shows specific detection of Blastocystis Nbp35, Narl and Tah18 proteins
with apparent relative molecular mass of 36 kDa, 83 kDa and 75 kDa respectively in the
cytosolic fraction, but absent in the MRO fraction, that is consistent with the absence of
this protein in the mitochondria. In the blot of Nbp35 protein, a double band appears,

which could be a result of degradation of the protein. The full-sized western blots are



shown on the right panel. Noted that in the case of the Nbp35 protein, a second band is
present in an apparent molecular weight of 72 kDa (indicated with “**”) in the cytosolic
fraction, which could be a result of dimmerisation of the aforementioned protein. The
Blastocystis SufCB antiserum shows specific detection of Blastocystis SufCB with an
apparent relative molecular mass of 77 kDa in the cytosolic fraction as well (positive
control). The heterologous anti-7Trichomonas vaginalis IscS antisera shows specific
detection of Blastocystis IscS (4) with an apparent relative mass of 47 kDa in the MRO

fraction (MRO positive control).

Figure S6:

Immunolocalization of Nbp35, Narl with MitoTracker in Blastocystis sp.

a. Cellular localization of the Nbp35 and MitoTracker in Blastocystis cells. 1. Rabbit anti-
yeast Nbp35 antibody (1:200) detects Blastocystis Nbp35 protein. ii. Localization of
MitoTracker staining. iii. Overlapping of the previous images showing the localization
pattern of Nbp35 and no co-localization with MitoTracker iv. Differential interference
contrast (DIC) image of the cells used for immunofluorescence. b. Cellular localization
of the Narl and MitoTracker in Blastocystis cells. i. Rabbit anti-yeast Narl antibody
(1:100) detects Blastocystis Nbp35 protein. Localization of MitoTracker staining. iii.
Overlapping of the previous images showing the localization pattern of Nbp35 and no co-
localization with MitoTracker iv. Differential interference contrast (DIC) image of the

cells used for immunofluorescence. Scale bar, 5 um.

Figure S7:



Immunolocalization of Nbp3S in Blastocystis. Image demonstrating the cytosolic
localization of Nbp35 in Blastocystis cells by transmission electron microscopy. Inset is
enlargement of specific regions of the cell, focusing in the localization of Nbp35 within
the different compartments of the cell but also the distribution of the protein within the

cytosol.

Figure S8:

Immunolocalization of Narl in Blastocystis. Image demonstrating the cytosolic
localization of Narl in Blastocystis cells by transmission electron microscopy. Inset is
enlargement of specific regions of the cell, focusing in the localization of Narl within the
different compartments of the cell but also the distribution of the protein within the

cytosol.

Figure S9:

Immunolocalization of Tahl18 in Blastocystis. Image demonstrating the cytosolic
localization of Tah18 in Blastocystis cells by transmission electron microscopy. Insets are
enlargement of specific regions of the cell, focusing in the localization of Tah18 within
the different compartments of the cell but also the distribution of the protein within the

cytosol.

Figure S10:
Identification of functionally important structures in eukaryotic Dre2 sequences.

Sequence alignment of Dre2 protein sequences from microbial eukaryotes demonstrating



the highly conserved C-terminus that contains two Fe/S cluster-binding motifs (CX,CXC
and a CX,CX;CX,C in red), and the more divergent N-terminus with a methyltransferase

domain.

Figure S11:

Phylogeny of the cytosolic Fe/S cluster assembly protein Dre2. The phylogenetic tree
was inferred by Randomized Axelerated Maximum Likelithood (RAXML). A total of 78
taxa and 96 characters were used for the final phylogenetic analysis. Numerical values at
the nodes represent branch support in the form of bootstrap (BP). Only bootstrap support

values greater than 50 are shown.

Figure S12:

Phylogeny of the cytosolic Fe/S cluster assembly proteins Narl and iron
hydrogenase. The iron hydrogenase protein sequences were used to root the tree. The
phylogenetic tree was inferred by Randomized Axelerated Maximum Likelihood
(RAXML). A total of 81 taxa and 233 characters were used for the final phylogenetic
analysis. Numerical values at the nodes represent branch support in the form of bootstrap
(BP). Only bootstrap support values greater than 50 are shown. Red line indicates the

Blastocystis spp. homologues.

Figure S13:
Phylogeny of the cytosolic Fe/S cluster assembly protein Cial. The phylogenetic tree

was inferred by RAXML. A total of 59 taxa and 225 characters were used for the final



phylogenetic analysis. Numerical values at the nodes represent branch support in the
form of bootstrap (BP). Only bootstrap support values greater than 50 are shown. Red

line indicates the Blastocystis spp. homologues.

Figure S14:

Phylogeny of the cytosolic Fe/S cluster assembly protein MMS19. The phylogenetic
tree was inferred by Randomized Axelerated Maximum Likelihood (RAXML). A total of
85 taxa and 53 characters were used for the final phylogenetic analysis. Numerical
values at the nodes represent branch support in the form of bootstrap (BP). Only
bootstrap support values greater than 50 are shown. Red line indicates the Blastocystis

spp. homologues.

Figure S15:

Phylogeny of the cytosolic Fe/S cluster assembly protein Cia2. The phylogenetic tree
was inferred by Randomized Axelerated Maximum Likelithood (RAXML). A total of 60
taxa and 98 characters were used for the final phylogenetic analysis. Numerical values at
the nodes represent branch support in the form of bootstrap (BP). Only bootstrap support
values greater than 50 are shown. The groups of the putative Cia2A and Cia2B are
indicated. The Homo sapiens sequences are depicted in red and are the only Cia2A and

Cia2B proteins that have been characterized to date.

Table S1



Distribution of homologues of the CIA machinery among publicly available genomes or
expressed sequence tag data from eukaryote taxa. Table includes the accession numbers

for all proteins reported in this manuscript.
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Figure S4
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N-terminal CX13CX2CX5C motif Walker A
______________________________ MEEVPHDE-----PG-------ADSAQAGRGASCQGCPNQRLCASGAG------AT-PDTAIEEIKEKMKTVKHKILVLSGKGGVGKSTF
——————————— MTEILPHVNDEVLPAEYELNQPEPEHE-----PG-------PESDMAGKSDACGGCANKEICESLP-------KG-PDPDIPLITDNLSGIEHKILVLSGKGGVGKSTF
_________________________ MSDQLVAPPPEHE-----PG-------TQSEMSGKSAACAGCPNQQICAAPKG---------PDPDLVEIEERMKSVKHKILVLSGKGGVGKSTF
———————— MSCDKNCATCPSKGACSQQQPTPDTCSHNE-----DSCPSKSSCSQAGS SGETHNCATCSHKGSCGGGSA-—-—---—-G-PDIEMDEIVEKMKGIKHKYIVLSGKGGVGKSTF
____________________ MENKPSSEAVPENANEHE-----PG-------VESQONAGKSSSCAGCPNQSLCASGGMKN--GINQ-TAVETEQIKEAMKS IKRKFLVLSGKGGVGKSTV
________________________________________________________ MAGKSSTCVGCPNQAACASGQS—-----SA-PDPAIEEIKARMSLVKHKILVLSGKGGVGKSTV
_________________________________ MGESE-----PG-------VSSKDAGKAEECKGCPNVGYCSQPVQ------—---QDPDIKAIQENLSGVKAVIAVMSGKGGVGKSTV
______________________________ MEGANSTE-----VG-------PESPEAGVAPSCQGCPNAALCASMP-------KG-PDPDIELIGRRLSGVKSKVMVISGKGGVGKSTL
------------------------------- MTADHKENCRSRATFLKMADQPVSASNCOPDKCAGCPSKGSCGSSTE--—--—-—--—---SPDNRATIAEKLKNIGTIILVLSGKGGVGKSTV
___________________________ MSSVPNANPSE-----VG-------PQSEQAGRAAGCOGCPNQGRCSSGEL------RK-PDPALELIRRRMSSIKHTVMILSGKGGVGKSTV
___________________________ MSSVPNANPSE-----VG-------PQSEQAGRAAGCQOGCPNQGRCSSGEL------RK-PDPALELIRRRMSSIKHTVMILSGKGGVGKSTV
_________________________ MATSAPANANAEC-----VG-------POSEQAGKAGGCVGCPNQSLEASGT S——----RQ-PDPAVSDVKQRLAGVKHKLLVLSGKGGVGKSTV
__________________ MTEASSENAGDAPANANTGE-----VG-------PTSETAGKASACDGCPNOSACSTGAFSSPEAVAK-AEAEVEALNRSLSNVSHVILVLSGKGGVGKSTV
________________________ MENGDIPEDANEHE-----PG-------PQSESAGKSDSCAGCPNQEACATAP-------KG-PDPDLVAIAERMSTVKHKILVLSGKGGVGKSTF
________________________ MDQVTIPEDANTNE-----PG-------TNADAAGKVPACTGCPNQGACAAASH--~-----G-VHSDVVAIRDRLESVRHKILILSGKGGVGKSTF
____________________________ MTETSVPVSE-----PG-------TESEQAGRAAACYGCPNQTACAAGKN------TT-VDPDRVAIANRLAGVQRVLFVVANKGGCGKSSV
SRLTINYLKSIIFSISYIKTDSVISKYQNHENNQIDNE--—-— VG-——-——-—- VDSPDAGIADSCAGCPNAPICASGQA-——-=-—-———— KKKPIENIENLSKVKNIILVLSGKGGVGKSTI
SQQAGTASSCAGCPNKAKCSSONTEENKVVPDNANEGE--—-~ PG-———-—-—- TONKEAGKMSACQGCPNQQICASGKA-—-———~ NE-PDPALKDVERRMKLVKHKILVLSGKGGVGKSTV
___________________________________________________ MSSNPFRLQSPQPAKQPRDLRKAPAPQ---~------VQGADLKIQSRMKNVKYKVAILSGKGGVGKSFV
_________________________________________________________________________ MTIKAPTLNVPGLGVDPLTQRIKEKEKKWKYKIAVLSGKGGVGKSTV
_________________________________ MAEEC-----—-—-—-———--———-—-——----SGNCDSCGSSSDCSDTKK--------MMEQQNAQIRDNMSKIKYKIAVMSGKGGVGKSTV

—————————————————————————————————————————————————————————————————————————————————————— MEEQEIGVPAASLAGIKHI ILILSGKGGVGKSSV
—————————————————————————————————————————————————————————————————————————————————————————————————— MDKIKHKILVLSGKGGVGKSTV
—————————————————————————————————————————————————————————————————————————————————————— MTELNADRNFVGVDHVKNVILVLSGKGGVGKST I
————————————————————————————————————————————————————————————————————————————————————————— MOEQLFSEKLSHIKNI I TVLSGKGGVGKSTV
————————————————————————————————————————————————————————————————————————————————————————————————— MLOEGTKAVVVLSGKGGVGKSSV
—————————————————————————————————————————————————————————————————————————————————————————————————————— MSRIAVMSGKGGVGKSSV
—————————————————————————————————————————————————————————————————————————————————————————————— MTSALHGVKHI ILVLSGKGGVGKSTV

SAHLAHGLA------- EDENTQIALLDIDICGPSIPKIM---GLEGEQVHQSG-——-- SG-WSPVY-—--————————— VE-——-=-—-——- DNLGVMSVGFLLSSPDDAVIWRGPKKNGMI
AAMLSWALS-------— ADEDLQVGAMDLDICGPSLPHML---GCIKETVHESN-—--—— SG-WTPVY-——--————————— VI-——=———- DNLATMSIQYMLPEDDSAIIWRGSKKNLLI
SSQLSFALA---—-——--— MNTEEQVGLLDIDICGPSIPKIM---GLEGEVIHISG———-—— QG-WDPVY-———————————— VE-——-=-—-——- DNLAVMSVGFLLDKEEDAVIWRGPKKNGLI
TTQFGWVLS—————-———— EDKQVGICDLDICGPSIPQMEF---GQVGVNCTAGM---—— TG-IQPIY--——————————- VI-——=———- ENLCTMSIGY-LTTTETAIVWRGPKKNGAI
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ASQVAMALS-—-—-—-——- GGGNVTGLLDIDVCGPSAPRML---GVEDMDVHQSG—--—— SG-WQPVW-—=-=-————————— VD-===———— ENLCVMSIGFMLPSRDDAVVWRGVRKIGLI
TRNIAELMS-——--——-— SRGIATCILDLDLSGPSIPRLT---GTDGQLMCETN--—---— GR-LQPVE--——=—-————-——— VH--==———- GLLKAVSAGYLQDPCEEGVVFSSTLKTSAM
TKELAFALG-———--——-— RHGLEVAVVDLDVCGPSIPRLA---GVRGEDAHRSA-——-- AG-IEPVM-—--—-—-————-——— ID-——————- DSVCMISMHYLLESKNEAVLLRGPRKNGVV
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SSQIAFSLA-—-—-———-— SQGFQVGILDIDICGPSIPRMM---GALHGEVHQSN--—---— SG-WDPVY-—--————————— VD-===———— DNLSVMSIGFLLGDPDDAVIWRGAKKHGLI
ACQLAFALA-——-—-—-——— GKGFQVGLLDVDITGPSVPRML---GLVGQEVHQSA—--—— AG-WSPVY-—--—-———————— VD-===———— DNLGVMSIGEFMLPNADDAIIWRGPKKSGII
AAQLSHTLS——---——- NQGYAVGLLDVDLCGPSAPRMVLGDACTSQTIHKSG-——-— SGAWTPVY-—--————————— AS-———-——- ANLAVMSISFMLODTNQAVVWRGPRKNALT
SAQLSFALA--------— GMDHQVGLMDIDICGPSIPKML---GLEGQEIHQSN----- LG-WSPVY-—--—-——-——————— VE-—-—-—-—-——- DNLGVMSIGEFMLPNSDEAVIWRGPRKNGLI
AAQLAYALS-—--—-—-——— SRNYRVGLLDVDICGPSVPLLEF---GQEGKDVHRSN--—-— SG-WSPVF-—--————————— VI-——=———- DNLSLMSIGFLLPNADDAVIWRGPRKDGLI
AAQLAFAFASGVACEAVDRELEVGLLDADVTGPSIPHLL---SIAEEEVHQSA-——-- TG-WQPVY--——————————— VR-====——— GNLAAMSIGEFMLPSKDDAVAWRGARKTGLL
SSQISWCLS-———------— SKKFNVGLLDIDICGPSAPKMM---GVQDNDVHISA--—-— NG-WSPVY---—————————— VN-===———— DNLSVMSTAFLLPQSDDAVIWRGPKKNGLI
SSQLAFQLA-—-—-———-— NLGYEVGLLDIDICGPSIPRML---GLLDHEVHNSA-——--- DG-WSPVY--——————————— VE-——-=-—-——- DNLGVMSIGFLLGNQDDAVVWRGPRKNGLI
SSNLAMALA---——--— AAGKSVGIIDVDFHGPSVPKML---GVRGQOMLTADD—-—-—— NG-INPVN-—--—-——=—————— GP-———————— FGIKVVSIDFLLPRDDTPVIWRGSIKHSAI
AVNLTAALA-----——— KMGYFVGILDADIHGPNVAKMF---GIGNTDIYAEKFEDGHFE-MIPPT--———-——-—-——— VD---FMGQVTPIKVMSMGMMVPE-DQPIIWRGSLVTKAL
TVNLAATLN-——--——-— MMGYKVGVLDGDIHGPNIPQML---GVDQIQPMADE-——-—-—— NG-IYPVS-————-————————— TP-———————— QGIKTMSIGYFLPDKNTPIIWRGPKASGAI
STELALALR-—--———--— HAGKKVGILDVDLCGPSIPRML---GAQGRAVHQCD—---— RG-WAPVF-—--—-————————— LD---——- REQSISLMSVGFLLEKPDEAVVWRGPKKNALI
TTQTALTLC-———-—-——- SMGFKVGVLDIDLTGPSLPRMF---GLENESIYQGP--—-—--— EG-WQPVK-—-—-—-——=—-————— VE----TNSTGSLSVISLGFLLGDRGNSVIWRGPKKTSMI
SSQLALYLA---———-— HTGNKVGLLDVDLCGPSIPKMI---GVENKEVHKSS——--—— KG-WVPVY-———————————— TD---——- ETQSLGVISIQFLLGDKDTPVIWRGPKKNSMI
ATALARSFA-—-—---——- LVGKKTGILDIDLCGPSVPKMM---GLDNQGVYQGE—--—— HGGILPAK--———-—-————-——— SQ-———- IGDTFIDTLSVGFMLSSPDAPVIWRGPKKGAAI
SCQLALTLA---———-— NMKYKVGILDVDICGPSVPGIL---GVSNKEIVQSQ-——————————————————————————————————— DELKCMSIGFLLKNKDDAVIWRGPKKNSMI
ATGIAISLS-—-—-—-—-——— EEGKKVGILDVDLCGPSVARIL---GLEGKEVMQSS—-——-- EG-WIPVQ-——--————————— TD---——- GENPLSVMSVSFLLASRDNAVVWRGPKKNAMI
SIMLSTVLS——-———--— EKG-RTLLLDFDLCGPSIASGF---GAK-ENVYKGE-—-—--- KG-LVPIR-———————————— VS———=———- KNLYILSMALLMKD-SDSVIWRGPKKMSVL
ACQLALALA-----—-— FKHGKTVGLLDVDICGPSVPTIC---GLTGRDVLRTE---—— KG-WEPVSLLKPHDGAAEGQVVENVSPEGGGADVKVMSIAFLLPSENDAVVWRGPKKDALTL



Homo sapiens-nbp35
Saccharomyces cerevisiae-nbp35
Dictyostelium purpureum-nbp35
Entamoeba dispar-nbp35
Naegleria gruberi-nbp35
Guillardia theta-nbp35
Encephalitozoon cuniculi-nbp35
Trypanosoma vivax

Giardia lamblia-nbp35
Blastocystis-nbp35
Blastocystis sp. NandII-nbp35
Phytophthora infestans-nbp35

Phaeodactylum tricornutum-nbp35

Arabidopsis thaliana-nbp35
Micromonas sp.-nbp35
Cyanidioschyzon merolae-nbp35
Cryptosporidium hominis-nbp35
Tetrahymena thermophila-nbp35
Metallosphaera cuprina
Pyrococcus furiosus
Methanococcus maripaludis
Homo sapiens-cfdl
Saccharomyces cerevisiae-cfdl
Dictyostelium purpureum-cfdl
Entamoeba dispar-cfdl
Naegleria gruberi-cfdl
Guillardia theta-cfdl
Encephalitozoon cuniculi-cfdl

Mrp family Signature
QFLRDVD
KFLKDVD
QFLKDVY
QFLHDVE!
QFLRDVY
QFLKDVN
KLLKWCS
MEFKDVV]
NFLKDVH
QFLSEIN
QFLSEIN
QFLVDVQ
QFLTEVD
QFLKDVYW-———
QFLKDTE!
QFLRDVD
QFLSDVV]
QFLTDVN
QFLGDVN

EHLSVVRYLATAH-I-----—-—--——-—-—-—--- DGAVIITTPQEVSLQDVRKEINFCRKVKLPIIGVVENMS--GF-———————————
EHISINKYMRESG-I----——-—-—-——-——--—-- DGALVVTTPQEVALLDVRKEIDFCKKAGINILGLVENMS--GF-———————————
EHLSIVQYLKTSN-I----——-—-——————-—- DGAVIITSPQDVALIDVRKEINFCKKVGVPIIGVVENMS--GF-———————————
EHLTIVSILTKSN-V-—---——————————— DGAIIVTTPQDVSLIDVRKEINFCKKIGLPIIGVVENMS--GF-———————————
EHITIVQYLKNVD-I-—-————=——————-—- DGAIIVTTPQDVSCNDVRREINFCKKVGIPIIGIIENMS--GF-———————————
EHITIAQCLNQTS-N-—-—-——-——————-—-—- VGAVIVTTPQEVALLDVRKE INFCRKAGVKILGVIENMA--GF———————————~
EHLGMVNFIRP----
EHITASSLLQQCGGV
EHLSVINMLSAAMRVLNKEKETDPSVHTPTFFAVVVSTPQEVALADVRKE INFCKQIKVDVKGVIENMS--GF-———————-————
EHISIVNFLRDVG-I---———————=-=--— DGAVIVTTPQEVALSDVRKEIRFCQRSGIRIIGIIENMSEVNF-———————————
EHISIVNFLRDVG-I---—————————---— DGAVIVTTPQEVALSDVRKEIRFCQRSGIRIIGIIENMSEVNF-———————————
EHISIVQYMKEAD-L---—-——————-——-—-—-— DGAVVVTTPQEVALSDVRKELNFCRKTNINVLGVVENMS--GV-———————————
EHISTVQYLQKASAV-—————————————— SGAVVVTTPEEVSLADVRKELSFCRKTDVPVLGI IENMG--SYQTRLSQMEFSKD
EHISIVQYLLPTG-I----——-—-———-——-—--- DGAIIVTTPQEVSLIDVRKEVSFCKKVGVPVLGVVENMS--GL-———————————
EHLSVVQHMKLAG-I

EHITLTQALAGIA-N

EHLSIVSYLNGSN-V-—-=--——————————- NGALIVTTPQEIALQDVRKEINFCKKVGLNILGVVENMG-—-—-—=—=—=—=—=—
EHISCVQYLQPGE-G-—-—-————--————- DGAIVVTTPQEVSLQDVRKELSFCQKTKTNILGVVENMS--GF-———————————
EALSVAQLVPN---I-—-————————————— TGFIIVTIPSEVSTLAVRRSINFTKTVNTKIIGVVENMS--YF-———————————

FDSEKI

QLLGDVM EILTVVQSIQ-—--L-——————————————— DAAIVVTTPQEVALLDTGKAVNMMKKMEVPYIAVIENMS--YL--—-——-—--—----—
QFLSDVN IQITTLOQAIPD---I-————————————-— DGVVIVTTPEEVSVLDARKSVSAANTLEIPIIGIVENMG--GF-—-—-——-—--—--—-—-—
QFVSDVA! EHMATIEALRPYQ-P-—-—-——-———-—————— LGALVVTTPQAVSVGDVRRELTFCRKTGLRVMGIVENMS--GF-———————-————
QFISDVAI EHISIAEELRYSK-P-—-—--—-———-—————- DGGIVVTTPQSVATADVKKEINFCKKVDLKILGIIENMS--GF-———————-—=———

QFIDDVN
QFLNDVE!
QFIQDVC
QFFTDVV]

MEYESID-

EHGFLIGK---—--— D-—=—————————=== VGALIITTPONVSLGDSSKAIDFCASNGIRILGLVENMS--GY-—-————=—————

Trypanosoma vivax-cfdl QFISDVNfi--- EHLTLCEVLKPHD-P-——--——--——--—- TGAVIVTTPQDVATDDVKKELSLCHKLGLRCLGIVENMS--GF-——-—--—-—=—
C-terminal CPXC motif
Homo sapiens-nbp35 = -------------- ICP-————————— === KCKKE-—— == == == m - o o o oo SQIFPP--TTG-—-—-——-—-—~— GAELMCQD
Saccharomyces cerevisiae-nbp35  -------------- VCP-————— === NCKGE- == == == === — - - m o m SQIFKA--TTG-—--——-———-—~— GGEALCKE
Dictyostelium purpureum-nbp35 = -------------- VCP-————— === KCNKE-—= == == == — —m - o o SQIFIP--TTG-—--—-———-—~— GAEQMSKD
Entamoeba dispar-nbp35 === 06——------------ VCP-————— === m CCHKE-—— == == — = m— - m o o o o STIFPP--TNG---—--—--—----— GAQKMCEE
Naegleria gruberi-nbp35 = =  --—------------ VCP-————— === NCKNK— == == == = m o o o o o AMIFKP--TSG----------~ GGQQLAID
Guillardia theta-nbp35 = = ———-——-—-——-—- VEP-——————=—————-—m - HCGN S~ == — = — = —— - m oo oo oo SEIFVP--SEADSVQGPSAVLRGAEAMAKK
Encephalitozoon cuniculi-nbp35 -------------- TCQ-—-———=——=—=—————-——————— KCGHS— === == === - - m - m e m KSIF----RSV--———————-- GVESYCMS
Trypanosoma vivax = —————————————— VCP-———————————mmmm - GCGKS——— === === SVIFPSAGSCG--———-————-— AGERLSAE
Giardia lamblia-nbp35 = = o———-——-————-—- VEP-————————————————— - CCONKE — == == == —— oo oo o TQIFNP--SSG--——--—---- GVKQLCAD
Blastocystis-nbp35 0@ ——m——————————- EMT—— == ——————mmmmmm o ECRYR---———-——————-—- DYFGNDITDAVVAKLNEAFPEFAHLIGSICIFPP--SNN-—-—--—--—-— GGEGLAQW
Blastocystis sp. NandII-nbp35 = ---——-—----—-- EMT—— == ——————mmmmmm oo ECRYR---———-——-—————- DYFGNDITDAVVAKLNEAFPEFAHLIGSICIFPP--SNN-—-——-—-——— GGEGLAQW
Phytophthora infestans-nbp35 = -—-——-—--—-—-- QRPLSDVKEFVGA-—-—=——-—=--—-—— DGNDE——=——==——=————————————— TSAFMKLLQEKAPELLKHSVQMEVFPA--STG--————-——--— GGEAMAKK
Phaeodactylum tricornutum-nbp35 GQDCTAQMLAVLREKCP--------—-—-———————-— EVLDCV A A — = == — SNLFSV--NAG----=-==-==-~— GAEQMATD
Arabidopsis thaliana-nbp35 = = —---——--——----- SQPLKDVKFMKLATETGSS INVTEDVIACLRKNAP —— == —— == —— === —m——mm oo oo ELLDIVACSEVFDS--SGG-——--—=-——-—— GAERMCRE
Micromonas sp.-nbp35 =0 @———————————--- NLPM-—————————mmmmm oo mm o NCAQVMFTSAENGSDITLKVRDAIQKNFPSGFTASSANVHFEPSSIRIQIDVFPA-—-SRG-——-———-——— GALKMCER
Cyanidioschyzon merolae-nbp35 = -------------- TCR-———=——=——=———————————————— HCGHQ- == === === - — - - - - m oo EEIFTP--TTG------—-—-- GVQALCND
Cryptosporidium hominis-nbp35 @ ————— - oo MIFKNAEHDS----------— SVKDMCDN
Tetrahymena thermophila-nbp35 = ---—----------- ICP-————— === === GCKCE-—— === === — oo SQIFPP--VIG-—-—-—-—-—~— GAAKMCQD
Metallosphaera cuprina = = = ————————————-—- VCP-————— === mmmmm SESKN— === === == - — oo YYIF----GQD---—--—--—----— KGKKMAEE
Pyrococcus furiosus =0 Zzo —------------- ICP-————————— === HCGNK- == == === m - oo oo oo IDIF----GEG----—-———--— GGEKLAEK
Methanococcus maripaludis = = —-—————————----- VCP-————— === EC DKV~ == == m mm IDIF----GKG-——--——-——-—— GGEKAAKE
Homo sapiens-cfdl = -------------- TCP-—-———=——=—=—————————————— (Ol e e TSVF----SRG-—-——-——-—--~— GGEELAQL
Saccharomyces cerevisiae-cfdl  -------------- VCP-————— === m HCAEC-—— == == — = mmmmm TNIF----SSG-—--—-—=-—-—~— GGKRLSEQ
Dictyostelium purpureum-cfdl -------------- VCP-——————— === m e m HCSEC- == === — = — - oo TNIF----SSE-—--—--—-—-—---- GGKLLAEQ
Entamoeba dispar-cfdl = = = =0 Z——---—-—------ LCP-—-—-———=———-—-—-————— oo HCSTV- === ———mmm o s m oo o TNIF----SSN---—--—=-=--~— GGKELADK
Naegleria gruberi-cfdl = = = -——————————-———- VCP-——————— === m [0 o e et TFIF----GSG-————=—=———~— GGQKLSNE
Guillardia theta-cfdl = —————--—-——-—- QCP-——————————m—m————mm - CCGEV———mm—m m oo oo TDIF----SRG--——--—=--- GGEKLAIE
Encephalitozoon cuniculi-cfdl = -------------- CCE-————————————— = CCGS S~ == ———m—mmm e VNIF----GSK-—---——-—-—--- GGERLAEE
Trypanosoma vivax-cfdl = = = -————————-—----- VCP-————— === HCAHC- === === —mmmm oo s TDIF----STG-—=-======-—~— GGRKLAEM



Homo sapiens-nbp35
Saccharomyces cerevisiae-nbp35
Dictyostelium purpureum-nbp35
Entamoeba dispar-nbp35
Naegleria gruberi-nbp35
Guillardia theta-nbp35
Encephalitozoon cuniculi-nbp35
Trypanosoma vivax

Giardia lamblia-nbp35
Blastocystis-nbp35
Blastocystis sp. NandII-nbp35
Phytophthora infestans-nbp35
Phaeodactylum tricornutum-nbp35
Arabidopsis thaliana-nbp35
Micromonas sp.-nbp35
Cyanidioschyzon merolae-nbp35
Cryptosporidium hominis-nbp35
Tetrahymena thermophila-nbp35
Metallosphaera cuprina
Pyrococcus furiosus
Methanococcus maripaludis
Homo sapiens-cfdl
Saccharomyces cerevisiae-cfdl
Dictyostelium purpureum-cfdl
Entamoeba dispar-cfdl
Naegleria gruberi-cfdl
Guillardia theta-cfdl
Encephalitozoon cuniculi-cfdl
Trypanosoma vivax-cfdl

LEVPLLGRVPLDPLIGKNCDKGQS----FFIDAPDS———-——-—-—-——— PATLAYRSIIQRIQEF--——- CNLHQSKEENLISS

LGIKFLGSVPLDPRIGKSCDMGES----FLDNYPDS-—-------—-—— PASSAVLNVVEALRDA--——-- VGDV-=—=—=————
MNVPFLGRIPIDPLIARSCDEGKS----YLISHPDS-—-—-—-———-—-———— EATKQYNIVEFNSKYRY-—--— RKKKKTTNY--—-—
MSVKFLGRIPLDPVIARSCDVGSP----YFIEHPDA--—-—-———-—-———— DATKSFKEIYKQIIAN----- I-——————————=
YEIPFLGSIPLDPMVMQSCETGKS----IVKDHPES-—-------—-—— PASQAMKEIVQKIITH--——-- KKNNQ--—--=--——-
HGIPFLGRIPLDPKLGIASERGEA----—--—--— LKNS--——=-—————— LALQSLQSAVONLRIN--——-- CKGNT--—-—-—-——-
NGIAYLGSIDLKQDIAKRSDSGDT----IEEE-—--------——-——-—————— VLGKIVDAIMVV-—--— CSSKA-————-—-———
FGIPLWGKIPLDQRLMKACEEGVS----LVNTCDEDT---——--—-——— LTLKTLKLISAKLISA----- AGLE-----—-—-—--—
YKVKFLGRVPLDPQLTKASESGQA----WKKAVEEG-—--—-—-—-———— TVSKGMEMFYEVVKGI-----— LSE-—-——-——-————-
ANVPFLGRIPIFTSLEKAGEMGQG-—-——-—-—-—-——-——-—————— APAIGGHVFVVVSKIVNGMARR-———-———————————————
ANVPFLGRIPIFTSLEKAGEMGQG-—-——-—-—-—-——-——-—————— APAIGGHVEFVVVSKIVN-————-———————————————————
FNVPFLGRLPLDNKMTGACEEGVS----FLEEYPDS———--——-—-—-——— VAAPAFGKIVQDLVAA-—--— VEK--————=———-
YGVPFMGRLPLDPDLLKACEQGKS----FVQTHPNA--------—-—— NAAVALKQFARQLNKV-—--— LPVNMDE--——---—
MGVPFLGKVPMDPQLCKAAEQGKS----CFEDNKCL---——-—--—--—-—-— ISAPALKSIIQKVVPS-—-——-— TVMTE-——--———-—
AGVEYLGSIPLDPAIAVASEKGLS----LFSKAEVSDKDLSDAPIQDFASLTSLNSIIDALLLQ----— LNEGKNR--———--—
SGVRFLGRIPLDPALMRASDLGEA----ILNY--DC--—-—-———-—-———— PARDAIFELARHIGKA--——- FSPKTIASLEVESS
MEVEYLNKIPWDKELLYVCDLGLS----ICEKFPQS-—-—-—-———-—-———— PSSIGIKKLVDIIIYQ--——- SKIN--—=-=-——-—--—
YKIDLLGKVPLEPKVLICTEKGKS----IVKEHPDS-—--—-—--—-——— VAAKVYQHIAERVTQT-—--— LKVELPK-------
LGVPLLGQVPLDPRIAESNDLGEP----FFLKYLDS-——--——--—-——— PASKEFLKIADEVIEQ--——-— VENQKLSDLNLK--
EGVDFLGKVPIDLKAREASDLGIP----IVL-YGDT--————-————-—— PAAKAFMEIAEKLVNK--——-- LKEIKGDGREK---
LNVFFLGRIPLDIKARVASDRGVP----MVTM--DC-—--——-—-—-——— KASEEFKKVVNTVLER-—--— IKKE-—-———-——-—--—
AGVPFLGSVPLDPALMRTLEEGHD----FIQEFPGS-————-——-—--—-—-— PAFAALTSIAQKILDA--——-— TPACLP-——--—————
FSVPYLGNVPIDPKFVEMIENQVSSKKTLVEMYRES-—-—-—----—-—-— SLCPIFEEIMKKLRKQDTTTPVVDKHEQPQIESPK
CNIKFLGKLPIDPNLSICSERGIN----YFKEYPNS-—-———-—-————-—— STLSALKTFAEALNN-—-—--—-—-————-—————————
YQLKFVGAIPIEPKICLAGETGVN----PFADEPSA-——-—-——--—-——— NALKPITDFVANLAKTFA--——-——-—-—-—————————
YNIPFLGSIPIEPELANAEDNGIN----YIKNFSNS-—--—-—---—-——— VISMOQFTNIVNIILN-——-—-————-———————————
MGMKFLGRIPIELKWSEMEDRGKM----TIQGEERK-—-—-—-———-—-———— AVMLPFKQVIHGIASA--————-————-—————————
TGIPFVCRLPIDSLLCEALDEGR----— FVERCGSI--————-—————— EAYMKFRKAVLGLAD-———-—-————-———————————
YEVEFLGAIPIDPRLSLAEDNGQC----FITTSACPEGSPG-—-—-—-——— DGVTAVTNVINAIVNQ----- AEKVLLQRSGNA--
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Mitotracker Merged DIC Figure 6
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Figure S7 - Localization of Nbp35




Figure S8 - Localization of Nar1




Figure S9 - Localization of Tah18




Figure S10 | SAM motif?----------

T ————— : s - MRN8t - 8 am R M iEv:
Saccharomyces P PELVENTRAQAASRRVRFVDOF -———— P P

Trypanosoma
Phytophthora
Arabidopsis
Micromonas
Dictyostelium
Cryptosporidium
Tetrahymena
Naegleria
Drosophila
Encephalitozoon
Phaeodactylum
Plasmodium
Cyanidioschyzon

Homo sapiens
Saccharomyces
Trypanosoma
Phytophthora
Arabidopsis
Micromonas
Dictyostelium
Cryptosporidium
Tetrahymena
Naegleria
Drosophila
Encephalitozoon
Phaeodactylum
Plasmodium
Cyanidioschyzon

Homo sapiens  ----—-—-----—-----DDSMDLIDSDELLDPEDLKK------PDPASLRAASCGEG----KKRKACKNCTCGLAEELE---------------KEKSREQMSSQ----- cbarBcaAScrl-------————————
Saccharomyces C G|
Trypanosoma -----------—---—--—-———RPIDEDDLLTAEDR--------EAKSTVEKLDCAT------RRRACKNCTCGRAELERQL-~---~---------EAGGSQVMGAM-~-~---~ cARGDAFRCAGCPM----——————————
Phytophthora  ----—------—-----DQDDDIIDEDTLLDDTDE----------VLQAAKADCGDAVG--GKEKRACKNCTCGLEDEND--——--——-—-—— CEFRGDAFRCGECPF-—————————————
Arabidopsis @  ------------KIDLDDDVDLIDEDSLLTEEDL--------MRPQLPVASGCET------ cGLGDAFRcGTCPl-----—————————
Micromonas = -—-——--———- cBc CDLCDAFRCAGCPR----——————————
Dictyostelium = -------- CTCGRAEEENQS--——————————— cSLcDAFRCGGCPl----——————————
Cryptosporidium --------—-—-——-———————— CNC clLG
Tetrahymena CHC cllLG!
Naegleria CHC cFRG
Drosophila cSc clLG
Encephalitozoon --------—-—--- CEC cBRCDAFRCSGCPS ——————————————
Phaeodactylum  ---—--—---—-—--- CTCGRAEGA---————-— csLcDAFRcAScPl----- - ————————
Plasmodium = ---———-—--—-—-—--—-———--——————-DNDEBSSDGEA-—----—--—-—-— CHEC clLcDAFRcASCPl----——————————
Cyanidioschyzon CTCGRRDOODAAVNGGSFSENTA --KSDPAGRTPTM- —— ————— cBLcDAFRCASCPl----——————————

Homo sapiens
Saccharomyces
Trypanosoma
Phytophthora
Arabidopsis
Micromonas
Dictyostelium
Cryptosporidium
Tetrahymena
Naegleria
Drosophila
Encephalitozoon
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Phaeodactylum LGIPAF—— PG-— LVLD----—-————————————————————— LODD----———————-———-—--— B--——-
Plasmodium BcLrAF--QPG-- LNLD-
Cyanidioschyzon ----- LGLPPF--HPG--APLET: L



e

Cryptosporidium muris

Figure S11

100 | Cryptosporidium hominis

'Cryptosporidium parvum

Perkinsus marinus

—

Tetrahymena thermophila

100 [ Neospora caninum
HToxoplasma gondii

Toxoplasma'gondii

e

Babesia bovis

97 _——Theileria annulata

67

“Theileria parva )
90 ~Plasmodium vivax

100 Plasmodium knowlesi

Plasmodium falciparum
.o Plasmodium chabaudi
Plasmodjum yoelii

731 Plasmodium berghei

Schizosaccharomyces pombe

Caenorhabditis briggsae

66 55

Brugia malayi

Laccaria bicolor

Cryptococcus neoformans

Neurospora crassa

Aspergillus oryzae

Gibberella zeage .
Coccidioides posadasii

100l Coccidioides Immitis

83

101

66

90
98

Yarrowia lipolytica

Scheffersomyces stipitis

Debaryomyces hansenii
Kluyveromyces lactis

94 .o
Ashbya gossypii
59 Saccharomyces cerevisiae
Candida glabrata

| Micromonas pusilla

\ 98 — Ostreococcus lucimarinus
L Qstreococcus tauri
Polysphondylium pallidum

Dictyostelium discoideum

Dictyéstelium purpureum

Ectocarpus siliculosus

T PfB/toph thora sojae
L f i/jvtophthora ramorum
hytophthora infestans
60 Thalassiosira pseudonana
Phaeodactylum tricornutum

99

—Trypanosoma brucei

o Trypanosoma vivax

Volvox carteri

80

Monosiga

Trypanosoma cruzi
Leishmania infantum
Leishmania mexicana
Leishmania braziliensis
Leishmania major

80
85

99 — Physcomitrella patens
— LPh yscomitrella patens
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